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Chlamydia trachomatis is an obligate intracellular
bacteria which needs a host cell in order to survive and
replicate. Testing the effect of individual genes on
chlamydial function by genetic approach has shown, in the
past, to be difficult because Chlamydia has a small
genome (~1 Mbps), where many of the genes coded for,
including scc4, are essential for survival of the bacteria.
The study of Scc4, while still limited, indicates that

Scc4 takes on a dual role in Chlamydia involved with both
transcription and the Type III Secretion System (T3SS).
Scc4 interacts with the RNA polymerase holoenzyme to
modulate transcription, which may give the protein some
control over gene expression. To participate in the T3SS,
Scc4 forms a complex with Scc1 to chaperone the T3SS
effector CopN, so that the CopN is exported effectively
and timely into the host cells.
To examine the effect of scc4 on Chlamydia infection,

the plasmids with mutated scc4 genes were created. The
first mutant contained six alanine substitutions in the
amino acid sequence, and in the second mutant, amino
acid 49 was changed from isoleucine to valine. These
plasmids were transformed into a C. trachomatis, resulting
in strains, L2/6A and L2/I49V; that were used to infect
HeLa epithelial cells. Changes in phenotype and gene
expression of C. trachomatis were assessed using
microscopy and PCR analysis. As expected, we observed
the presence of plasmid-encoded scc4 in the L2/I49V.
Surprisingly, no plasmid-encoded genes were detected in
L2/6A. Both mutant strains exhibit an altered phenotype
during infection in HeLa cells.

Understanding the mechanisms of gene expression in
Chlamydia trachomatis can lead to enhanced abilities to
control infection and spread.

Design of Mutants

PCR analysis was able to
show the correct fragment of
mutated scc4 in the plasmid,
as well as the plasmid-
encoded pgp3 and ampR.

Strain L2/6A did
contain scc4 as
evidenced by positive
PCR results. We were
unable to consistently
confirm the presence
of other genes on the
plasmid.

The L2/6A mutant exhibited the mutated fragment of scc4.
We unexpectedly were not able to confirm the presence of
any other genes in the plasmid via PCR. This could
possibly mean that certain sections of the plasmid are
incorrect or that the scc4 fragment came from chromosome
DNA.

The I49V mutant showed the correct mutated scc4
fragment as well as pgp3 and ampR genes using PCR. This
indicates that the plasmid is present and correct.

Altering the amino acid sequence of scc4 did in fact result
in a change in the phenotype presented. Microscopy
revealed that both mutants showed abrant distribution of
inclusions, with the I49V mutant also showing enlarged
reticulate bodies in the presence of ampicillin. Future
studies would further explore the effect of scc4 on
phenotype in Chlamydia trahcomatis particularly on the
growth rate on infected cells.

Introduction

Summary

This research project was supported through the LSU Health Sciences Center, School of Medicine.

Mutation

• Plasmid pBOMB-Scc4 used as a vector to 
create the new plasmids with mutated 
scc4.

Transformation

• The new mutated plasmids were 
transformed into C. trachomatis L2, 
resulting in strains L2/6A and L2/I49V.

Genotype
Analysis

• PCR was used with select primers to 
amplify a section of plasmid and 
determine if gene was present.

Phenotype 
Analysis

• Microscopy was used to visually analyze 
bacteria and inclusions of mutated vs. 
wild type Scc4 in chlamydial infected cells.
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aTC- aTC+4h The conditional
induction of the
Ptet in Chlamydia.
Left: minimal Ptet
function in the
absence of aTC.
Right: the aTC-
induced expression
of Ptet-mCherry
co-transcribed
with the scc4.
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